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(54) GLASS FOR FIBER GLASS 

(57) Abstract: 

FIELD: glass industry. SUBSTANCE: glass 
has, wt.-% silicon oxide (Si0 2 ) 47.5-57.8; 
aluminium oxide (AI2O3) 17.1-19; titanium 
oxide (Ti02) 1.2-2; ferric oxide (Fe 2 03) 
3.8-8.5; ferrous oxide (FeO) 3.4-7.0; 
manganese oxide (MnO) 0.11-0.19; calcium 
oxide (CaO) 6.5-10.8; magnesium oxide (MgO) 
2.3-7.5; potassium oxide (K2O) 0.8-2.5; sodium 



oxide (Na 2 0) 2.2-4.6; sulfur oxide (S0 2 ) 
0.01-0.20; phosphorus pentoxide (P 2 0 5 ) 
1.1-2.0; scandium oxide (Sc 2 0 3 ) 0.03-1.2; 
zinc oxide (ZnO) 0.05-1.0. Ratio is 
Al 2 O 3 /(Ca+IVIgO)<2 l 0. Stability in 2N HCI 
(98 C, 3 h) is 98-98.9% in Ca(OH) 2 is 
991.-99.8% Glass is used production of 
unbroken and rough fibers. EFFECT: enhanced 
quality of glass. 2 cl, 4 tbl 
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(54) CTEKHO PJlft CTEKJIOBOJIOKHA 

(57) PecfcepaT: 

Hcno/ib30BaHne: Ann npoM3BOACTBa 
HenpepbiBHbix m rpy6bix bojiokoh. Cyu^HOCTb 
M3o6peTeHM«: cTeicno ppn CTeKnoBOJioKHa 
C0Aep>KMT, b Mac. okcma KpeMHM« 47,5 57,8 E<t> 
Si0 2l okcma aiiWMUHUfl 17,1 19 E<t> Al 2 0 3 , 
okcma TMTaHa 1,2 2 BO T1O2, okcma Kene3a 3,8 
8,5 BO Fe203, okcma wejie3a 3,4 7,0 BO FeO, 
okcma MapraHLja 0,11 0,19 BO MnO, okcma 



KaxibL^Mfl 6,5 10,8 50 CaO, okcma MamMH 2,3 
7,5 50 MgO, okcma KanMfl 0,8 2,5 BO K 2 0, 
okcma HaTpMfl 2,2 4,6 50 Na 20, okcma cepbi 
0,01 0,20 BO SO3, okcma cpoccpopa 1,1 2,0 
50 P2O5, okcma CKaHAMfl 0,03 1,2 50 Sc 2 0 3 , 
okcma UMHKa 0,05 1 ,0 50 ZnO. CooTHOLueHMe 
Al 2 O3/(Ca+MgO)<2,0. ycTOMHMBOCTb b 2N HCI 
(98°C, 3 H) 98 98,9% b Ca(OH) 2 99,1 99,8% 1 
3.n. cfwibi, 4 ra6n. 
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M3o6peTeH^e othocmtca k cocTaBawi CTeKOJi, 
npeflHa3HaHeHHbix Ana nponaBOflCTBa 
HenpepbiBHbix n rpy6ux bo/iokoh, KOTopwe 
MoryT 6biTb Mcnonb30BaHbi Ana nonyneHMH 
pa3/iMHHbix TKaHeW m HeTKaHbix MaTepManoB, 

CfcUJlbTpOB, Anfl apMMpOBaHMfl L^eMeHTHblX M 

runcoBbix BJUKymMX, a TaiOKe no/iMMepoB m 
Apyrux ijenefl. 

L|enb n3o6peTeHna cHUKeHne 
KpncTa^JiM3amioHHO^ cnocobHoc™, yAnnHeHMe 
TeMnepaTypHoro MHTepBajia BwpacoTKM, 
o6ecneneHne HaAewHoc™ npoLjecca m 
noBbiiueHMe ycTOMHMBoc™ b KMcnbix cpeAax. 

B M3BeCTHb!X COCTaBaX CTeKOJi, 

npuMeHfleMbix Ana cTeK/ioBonoKHa , coAepwMTCfl 
Si0 2l Ti0 2 , Al 2 0 3 , Fe 2 0 3 , FeO, CaO, MgO, MnO, 
K 2 0, Na 2 0, P 2 0 5 , La 2 0 3 . fln« cocTaBneHMH 
ujMXTbi b K3M6CTB6 ucxoAHoro MaTep^ana 
ncnonb3yioT aH^e3MT, KoppeKTMpyioiuMficfl 
KBapi^eBbiw necKOM, MenoM, AonoMMTOM, coaoB 
m TpexoKMCbfo jiaHTaHa, a b pflAQ cnynaeB 

nMpO/lK)3MTOM [1] 

M3BecTeH cocTaB CTeicna, coAepacaiUMfl 
Si0 2l Al 2 03, TiC^, Fe 2 03, FeO, MnO, CaO, 
MgO, K 2 0, Na 2 0, SO3 [2] 

McxoAHbiM cwpbeM Anw nonyneHMH 
MMHepajibHoro so/ioKHa aroro cocTaBa cnywm 
nopoAa Tuna opToaMcfcMOOJiMTOB m 

aMCjMOOJlklTOB KaK OAHOKOMnOHeHTHa« UJMXTa. 

OAHaKO TaKoe CTemio o6naAaeT BbicoKofi 

KpMCTanJlM3ai^MOHHO^ CnOCOOHOCTblO, HM3KOM 
KMCJlOTOyCTOflHMBOCTblO M M3-3a y3KCfO 

MHTepBama Bbipa6oTKM He MoweT 6biTb 
Mcnonb30BaHo b npon3BOACTBe HenpepbiBHbix m 
rpy6bix bo/iokoh. 

Ana ycTpaHeHna yrasaHHbix HeAOCTaTKOB n 
AOCTM>KeHMfl L^enn npeAnoweHbi cocTaBbi, 

KOHKpeTHbie H3 KOTOpblX HpMBeAeHbl B Ta6xi.1. 

TexHonornHecKMe CBoflcTBa pacnnaBOB h 

C()H3HKO-XMMMHeCKHe CBOfiCTBa BO/IOKOH 

npMBeAeHbi b Ta6Ji. 2n3 cooTBeTCTBeHHO. KaK 
bmaho M3 Ta6n.1, npeAnaraeiwoe CTexno 
omnHaeTCfl ot n3BecTHoro bojiee BbicoKMM 
co Ae px<a h m e m okchaob a/iiOMUHkm m 
TpexBaneHTHoro wene3a, hto npuBOAm k 
yBenvmeHnio KMcnoToycTofiHMBOCTM. 3tot 
3$ct)eKT ycwnnBaioT okchaw cpoccfjopa n 
CKaHAUfl (KaK aneMeHTbi III m V rpynn Tao/iHLjbi 
fl.M.MeHAe^eeBa). 

M3BecTH0, hto OKCHAbi wenesa, KanbijMfl n 
wamnfl sHannTeribHO noBbiwaiOT 
KpncTa/uiH3aL4MOHHyio cnoco6HOCTb pacnnaBa, 
mto OTpHijaTe/ibHO OTpaxaeTc^ Ha npoijecce 
BonoKHoo6pa30BaHH« (ocooeHHO HenpepbiBHbix 
BonoKOH). 3a cneT 3Toro MHTepBan BbipaboTKM 
BonoKOH cyjKaeTCfl, B03pacTaeT o6pbiBHOCTb m 
npoL^ecc nonyHeHUfl botiokoh HeycToflHMB. 
YivteHbiueHMe yKa3aHHbix okckaob ooecnenMBaeT 
CHMxeHne TeMnepaTypw BepxHero npeAena 
KpncTaJi/iki3aL4nn (TB.n.K.), yAnnHeHne 
TeMnepaTypHoro MHTepBana BbipaooTKM m 
H3Ae>KH0CTb npouecca. BeeAeHne OKCMAa i^MHKa 
npuBOAUT k o6pa30BaHHK> c Al 2 03 TBepAoro 
pacTBopa, ycTO^MMBoro k KucnoTaM. Ba>KHbiM 
ycnoBneM ABfifieTCfl co6nK)AeHMe cooTHOLueHMfl 
KOTopoe aoji>kho 6biTb 6onee 1 ,2, 



Al O 

Z 3 



CaO+MgO 

HO MBH66 2,0. 

CTeKno yKa3aHHoro cocTaBa MO)KeT 6biTb 
nonyneHo KaK M3 o6wMHbix, ncnonb3yeMbix b 
CTeKnosapeHUM hcxoahnx KOMnoHeHTOB, TaK m 
Ha ocHOBe pa3nnMHbix npupoAHbix MaTepnanos, 
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Hanpuwiep aHAe3HTOB, aHAe3irro6a3anbT08, 
6a3anbTOB, Ana6a30B, ra66po. 

npoL^ecc BapKH CTeicna npeAnaraeMoro 
cocTaBa ocymecTBTiflnH b neMM npn 
TeMnepaType 1450°C ao nonyneHUfl 
roMoreHHoro pacnnaBa. (DopMnpoaaHMe 
BonoKOH npoMcxoAnno ycroMMMBO. 

KaK cneAyeT M3 Ta6n.3 b cpaBHeHMH c 
npoTOTunoM, TB.n.K. npeAnaraeMoro cocTaBa 
CTeicna Ha 50-80°C Huxe, MHTepBan BbipaooTKH 
BonoKHa paciynpeH b 6-9 pa3, a 
KHcnoToycTOMMMBOCTb Bbiiue b 2,2-5,3 pa3a. 

Us npeAnaraeMoro cocTaBa cTewia 
nonyMeHbi TaiOKe m rpy6bie BonoKHa. 
Pe3ynbTaTbi ncnbiTaHU^ mx cf)H3kiKO-XMMHHecKMX 
cbomctb npeflcraBneHbi b Ta6n.4. 

H3 Ta6n.4 bmaho, hto rpy6we BonoKHa M3 
CTeicia npeAnaraeMoro cocTaBa o6/iaAaioT 

BblCOKOC^ CTOfiKOCTblO H6 TOflbKO K KMCJIOTaM, HO 

m k Hacbiii^eHHOMy pacTBopy Ca(OH) 2 , mto 
npeAonpeAenfieT mx Mcnoxib30BaHMe npM 
M3roTOBneHMM 4)n6po6eTOHa. 

AccopTMMeHT nonynaeMbix bojiokoh 
(HenpepbiBHbix m rpyGwx), BbicoKaq XMMMHecKaw 
ycTo^MMBOCTb b arpeccMBHbix cpeAax AaeT 

B03MO)KHOCTb MCnOJlb30BaTb MX ATlfl 
npOM3BOACTBa TK3HblX M HeTIOHblX, 

4)MnbTpoBanbHbix MaTepuajiOB, apMnpyjomux 
HanonHMTe/iei^ KOMno3MTOB, apMMpoBaHMfl 

6eTOHOB Ha OCHOBe MMHepa/IbHblX Bfl)Kyi4MX M 

Ap. ctoAkmx npM BKcnnyaTauMM b arpeccMBHbix 
cpeAax b xMMMHecKo^ m APyrMX OTpacnyix 
npoMbiiuneHHocTM, b KanecTBe cpM^bTpoB 

rpy60^, TOHKO« M CBepXTOHKOfl OMMCTKM 

arpeccMBHbix cpeA. 

flonroBeMHOCTb TKaHefl, MsroToaneHHbix M3 
BonoKHa npeAnaraeMoro cocTaBa npeBbiuaeT 
AonroBeMHOCTb CTeicnflHHbix TKaHe^ npMMepHO b 
1,5 pa3a. H3 cTeK/ia npeAnaraeMoro cocTaBa 
HapaBoTaHbi m McnbiTaHbi napTMM HenpepbiBHoro 
m rpy6oro sonoKHa b KO/iMwecTBe 800 m 1000 Kr 

COOTBeTCTBeHHO. 

0M3MKO-XMMMMeCKMe MCCJieAOBaHMR 

nonyneHHoro BonoKHa noATBepAMnM ero 

BWCOKyK) XMMMMeCKyiO yCTO^MMBOCTb B 

arpeccMBHbix cpeAax. 

OopMyna M3o6peTeHMfl: 

1. CTEKHO Aflfl CTEKJIOBOJIOKHA, 
BKniOMaioinee Si0 2 , Al 2 03, Ti0 2l Fe 2 03, FeO, 
MnO, CaO, MgO, K 2 0. Na 2 0 m SO3, 
OTnMHaioineec« TeM, hto oho AonojiHMTenbHO 
coAep>KMT P 2 05, ZnO m SC 2 0 3 npM cneAyiOLneM 
cooTHOiueHMM KOMnoHeHTOB, Mac. 

Si0 2 47,5 57,8 
AI2O3 17,1 19,0 
Ti0 2 1,2 2,0 
Fe20 3 3,8-8,5 
FeO 3,4 7,0 
MnO 0,11 0,19 
CaO 6,5 10,8 
MgO 2,3 7,5 
K 2 0 0,8 2.5 
Na 2 0 2,2 4,6 
SOs 0,01 0,20 
P 2 0 5 1,1 2,0 
SC^ 0,03 1,2 
ZnO 0,05 1,0 

2. CTeicno no n.1, omMHaioineecfl TeM, hto 
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TexHo/iorimecKne cbomct- 
aa pacn/iaBOB m bo/iokoh 


C0CT3B BO/IO KH a 


1 


2 


3 


4 


5 


TeMnepaTypa aepxHero 
npene/ia KpucTa/i/waauHM, 
TB.n.K., °C 

TeMnepaTypHbiA wHTepBa/i 

Bbipa60TKM, °C 

CpeAHnvi A^aMeTp bo/iok- 
Ha, MXM 

npeAe/i npoHHOCTM npn 
pacT«xeHnn, Mlla 
FloTepn Maccu b 2 HCI 
(90°C,3 h), Mr/5000 cm 2 
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